Background/Objectives: To investigate the influence of social and physical factors on diet quality in materially deprived (low income) older people in the United Kingdom. Subjects/Methods: A diet quality index was obtained for 222 men and 440 women aged 65 and over living alone or with other adults of retirement age from the United Kingdom Low Income Diet and Nutrition Survey (2003-2005). The association between diet quality and social and physical factors was investigated by logistic regression analysis. Results: Analysis revealed several barriers to an adequate diet in the older low-income population. For both men and women, having the best quality diet was inversely associated with usually eating meals on one's lap as opposed to at the table (Adjusted odds ratio (ORs) ¼ 0.3, 95% confidence interval: 0.12-0.77 (men), 0.3, 0.17-0.56 (women)). For men, difficulty chewing was inversely associated with the best quality diet (OR ¼ 0.4; 0.13-0.99), whereas for women, current smoking and being 75 years or over were inversely associated with the best quality diet (OR ¼ 0.2; 0.06-0.42 and 0.5; 0.27-0.87, respectively); P value for all associations was o0.05. Conclusions: Results suggest that the social setting is an important determinant of diet quality in this group and future studies should collect details on where and with whom meals are taken to fully investigate the extent of this influence.
Introduction
Recent statistics show that those of pensionable age constitute nearly 20% of the United Kingdom (UK) population, with those aged 80 years and over increasing in proportion at the fastest rate, mainly as a result of improvements in rates of mortality (Office of National Statistics, 2008) . It is estimated that 1 in 10 people aged over 65 living in the community are experiencing some form of malnutrition (European Nutrition for Health Alliance, 2006) . The risk of nutritional deficiency varies greatly within individuals, as the barriers to eating a healthy diet are social, physical and psychological. Barriers in the older population include underlying disease, loss of appetite, decreased mobility, limited transport to local shops with healthy affordable food and social isolation. These factors are often exacerbated by the fact that older people are more likely to experience food poverty and suffer the consequences of the widening gap in health inequalities. Despite the fact that a major concern in older people is that they are not eating enough, the prevalence of overweight is high (Caroline Walker Trust, 2004) .
For many older people a poor quality diet can be linked to shopping and cooking abilities. Factors that lead to a lack of interest in food such as bereavement, depression and ill health often exacerbate the situation. Older people who have spent their lives cooking for a family or partner may, when on their own, lack interest in cooking for themselves (Whetstone, 2002; Age Concern, 2006) . Studies have shown that men in particular struggle to cook for themselves when widowed (Howarth, 1993) and their eating habits are positively influenced by a woman's presence in the household .
Oral heath also has a major part in food choice and diet quality in the older population. Previous research has shown that 20% of older people indicated that poor oral health prevented them from eating foods they would otherwise choose (Locker, 1992) and dietary variety was reportedly lower in subjects with fewer total teeth, fewer functional teeth or ill-fitting dentures (Marshall et al., 2002) .
A further important factor to consider when looking at barriers to a healthy diet in the older population is the social aspect of eating. Previous research carried out in older people living alone identified factors that increased appetite and motivation to eat (Jones et al., 2005) . These factors included cooking or eating with others, smelling food as it was being cooked and being involved in conversations around food: activities in which many older people cannot or do not have the chance to participate in. Getting out of the house and being active were also found to be effective in stimulating appetite.
The Low Income Diet and Nutrition Survey (LIDNS) (Nelson et al., 2007) , a national survey of materially deprived individuals aged 2 and over in the UK, showed high intakes of saturated fat and low intakes of magnesium, potassium and zinc in men and women aged 65 and over. Only 34% of men and 26% of women had vitamin D intakes that met the UK Reference Nutrient Intake (RNI) and 14% of both men and women had low vitamin D status (as measured by serum 25-hydroxyvitamin D). Blood markers also showed evidence of poor iron status in men and 10% of men and 13% of women had low red blood cell (RBC) folate concentrations. Analysis in men aged 65 and over who participated in LIDNS identified factors with the most striking differences in terms of food consumption and nutrient intake to be level of cooking skills, long standing illness or disability, poor oral health and smoking status .
The aim of the present analysis was to develop a single indicator of diet quality to provide a more accurate indicator of total diet in materially deprived men and women aged 65 and over, and to use this indicator to investigate risk factors associated with a poor quality diet in the low-income population.
Materials and methods

The Low Income Diet and Nutrition Survey (LIDNS)
The full LIDNS methodology is detailed elsewhere (Nelson et al., 2007) . Briefly, an index of material deprivation assessed via a doorstep screening questionnaire was used to establish eligibility of households for inclusion in the survey, with the aim of identifying the bottom 15% of the UK population in terms of material deprivation. In eligible households, up to two respondents were randomly selected to take part in the survey. The key stages of the survey involved a face-toface interview and self-completion questionnaire, dietary data collection, anthropometric measurements and collection of blood samples (in those 8 years and over) to measure indices of nutritional status.
Of the 3728 respondents in the LIDNS data-set, 725 were aged 65 or over and living either on their own or with one or more adults, all of retirement age: 119 men and 227 women aged 65-74, and 115 men and 264 women aged 75 and over. This group formed the basis for the analysis presented here. All LIDNS respondents were free living.
Dietary data collection used the 24-h recall 'multiple pass' method repeated on four non-consecutive days based on the method used in the US (Moshfegh et al., 1999) , but modified for use in the Low Income Diet Methods Study (LIDMS) (Nelson et al., 2003) and again for LIDNS. Portion size was estimated using packet weights, number of items, food photographs or household measures.
The face-to-face interview obtained information on social and physical characteristics such as health (including oral health), self-reported appetite, smoking and where and with whom respondents usually ate their meals. Additional questions including those on access to shops and cooking skills were asked of the main food provider (MFP) -the person in the household with the main responsibility for shopping and preparing food. Responses from the MFP were applied to all individuals within the household for the analysis.
The diet quality index (DQI)
To determine the relationship between social and physical characteristics, eating habits and nutrient intakes, a diet quality index (DQI) was developed. A DQI provides a summary measure of overall diet quality and represents a collection of scores applied to selected dietary components deemed to be representative of a healthy diet. Internationally, measures of overall diet quality have been associated with chronic disease risk and health outcomes (Australian Institute of Health and Welfare, 2007) . Components of diet quality were selected based on those used in the Patterson diet quality indicator (Patterson et al., 1994) as evaluated by Dubois and colleagues (Dubois et al., 2000) . The indicator, based on American dietary recommendations, was adapted by the authors to current UK dietary recommendations with particular relevance to the older population (Table 1) . Each component of diet quality was dichotomized according to whether or not the dietary recommendation had been met. Intakes of fruit and vegetables were so low in this population (2.5 median portions per day for men and 2.4 for women), that having an intake above or below the median intake was used as a component rather than meeting or not meeting the current UK government recommendations of five or more portions per day (Department of Health, 1997) .
Our adapted version of the Patterson indicator was based on nine components and a simple scoring system. A score of zero (when the recommendation was not met) or a score of one (when the recommendation was met) was attributed to each component, with the scores being summed across the recommendations. The higher the score, the better the diet quality: a score of nine indicated the best diet quality. Particular components of the DQI discriminated better than others: a small proportion of respondents scored one for saturated fat and vitamin D while a high proportion scored one for protein (Table 1 ). Respondents were then categorised by score: DQI Group 1 (score 0-2); DQI Group 2 (score 3-5); DQI Group 3 (score 6-8). No respondents achieved a DQI score of nine points.
Statistical analysis
Comparisons between groups were made using complex model w 2 tests, unpaired t-tests or general linear models (ANOVA) unless otherwise stated, and were carried out using the statistical package SPSS version 15.0 (SPSS Inc., 2006). All results are based on weighted data so findings reflect the demographic characteristics of the UK low-income population as a whole. Bases shown in the tables are unweighted. Food group analysis is based on all respondents, that is, both consumers and non-consumers of a food. Nutrient data presented are based on foods only, not including supplements. Differences are significant (P o0.05) unless otherwise stated.
Stepwise logistic regression was carried out using STATA version SE9.1 (StataCorp, 2007) and used to identify the independent contribution of social and physical factors to diet quality. Factors were identified through Pearson's correlation coefficients according to associations with food and nutrient variables of interest. These factors included household type, cooking skills of the MFP, long standing illness or disability limiting shopping and/or food preparation, self-described appetite and chewing ability. In addition, age, smoking status, main type of food shop used, where meals were eaten and with whom meals were eaten at home on a weekday and if meals were eaten out at least fortnightly, were included in the analysis based on factors identified from the literature and previous analyses on materially deprived older men .
Results
For both men and women, those with the best diet quality (DQI group 3) were more likely to eat at the table (as opposed to on their lap or on the go) ( Table 2) . Women with the best diet quality were also more likely to have a good appetite (as opposed to an average or poor appetite) and be a non-smoker. Although not significant, men and women with the poorest diet quality (DQI group 1) tended to be over 75, live and eat alone and live in households where the MFP had 'less developed' cooking skills (better developed skills were defined as those able to prepare a main dish from basic ingredients unaided; those unable to do this were defined as having less developed skills). Twenty-five percent of men lived in households where the MFP had 'less developed' cooking skills compared with 7% of women. The majority Scores are summed across the nine criteria to develop a diet quality index score for an individual. Range: 0-9; best score 9; worst score 0. b The individual minimum recommendation for adults. Diet quality in deprived older people BA Holmes and CL Roberts (93%) of men with less developed cooking skills lived on their own. Men were also less likely to eat out at least once a fortnight compared with women (72% compared with 58%). Men and women eating alone consumed significantly more fat spreads than those who ate with others. Men eating alone also consumed more white bread and non-diet soft drinks. Men and women in DQI group 3 consumed more wholemeal bread and wholegrain/high-fibre breakfast cereals, vegetables and fruit (Table 3 ). All men and 97% of women in DQI group 3 consumed more than the median intake of portions of fruit and vegetables per day, compared with 11% of men and 9% of women in DQI group 1 (results not shown in table) .
Men and women in DQI group 3 were more likely to have mean daily energy and nutrient intakes that met the Dietary Reference Value (DRV) compared with men and women in DQI groups 1 and 2 (Table 4) . As expected based on our categorisation of the groups, those with the poorest diet quality were most at risk of low intakes, particularly for energy, non-starch polysaccharides, folate, potassium, calcium, magnesium, iron, copper and zinc. In addition, more men in DQI group 1 had mean intakes of riboflavin, and vitamin C that fell below the RNI compared with the other two DQI groups and more women in DQI group 1 had mean intakes of iodine that fell below the RNI. Interestingly, there was no difference in alcohol consumption or percentage of energy from alcohol across the three groups in either men or women. Table 5 shows the results for the logistic regression model for diet quality for men and women. Odds are expressed relative to a reference category, which is given the value of 1. The reference category was having the best quality diet, that is, being classified in DQI group 3.
Only variables that were significant in the final regression model are presented in the table (although results are presented for men or women where one or the other was significant).
Eating meals at the table was an independent predictor of better diet quality for both men and women. Men and women who ate at the table consumed more meat and meat dishes and therefore, had higher intakes of protein and iron than those who ate on their lap or on the go. A higher proportion of respondents ate at the table regardless of whether they ate their meals alone or with others: 57% of those who ate alone and 70% of those who ate with others ate at the table (Fisher's exact test Po0.05). Women who ate at the table generally had higher intakes of fruit and vegetables and consequently had higher intakes of vitamin A, C and potassium than women who ate on their lap or on the go. Lower intakes of sugar, preserves and confectionery were also seen in these women.
For men, not having difficulty in chewing was an independent predictor of better diet quality. Men who had difficulty in chewing consumed significantly lower amounts of vegetables and meat and meat dishes and less wholemeal Mean DQI score bread. These differences were reflected in lower nutrient intakes including lower intakes of protein, folate and potassium. Men who experienced difficulty in chewing also obtained a higher percentage of food energy from non-milk extrinsic sugars (NMES). For women, being in the younger age group (65-74) and not being a current smoker were independent predictors of better diet quality, as was having a good appetite (borderline significance). Women aged 75 and over consumed more biscuits and less vegetables and baked beans than women aged 65-74. They also had lower intakes of potassium and magnesium and derived a greater percentage of their food energy from saturated fat. Women who smoked consumed less fruit and vegetables and more white bread and processed meats compared with non-smokers and had lower intakes of vitamin C, folate, potassium, magnesium, iron and iodine. Women with a good appetite consumed significantly more meat and meat dishes, vegetables and other potatoes (not chips, fried or roast) and had higher intakes for all nutrients compared with women with an average or poor appetite. Additionally, women with an average or poor appetite derived a higher percentage of their food energy from NMES and saturated fat and a lower percentage from protein.
Discussion
There are many causes of less healthy eating patterns and nutritionally inadequate diets in the older population, particularly among those living in poverty. As a result, preventing, identifying and overcoming risk factors for poor diet quality in this population is complex. The aim of this analysis was to identify social and physical factors that contributed to diet quality in materially deprived older people, so that initiatives can be focused to improve the diet of those at greatest risk.
Of the social factors investigated, those who ate on their lap or on the go (as opposed to at a table) seemed to be most likely to have a nutritionally inadequate diet. Eating at the table was more common when eating with others and this may, in part, explain its benefit. Low levels of social engagement have previously been associated with low fruit and vegetable consumption in those aged 65 and over and eating with familiar others has been shown to increase food intake by 60% in healthy older adults (McAlpine et al., 2003) . The food consumption data suggest that those who usually eat alone when at home, may be substituting a cooked or hot meal for food that can be easily prepared, such as sandwiches. It has been reported that Independent variables: age, current smoker, self-described appetite, chewing ability, where meals are eaten at home on a weekday, eating out at least fortnightly, cooking skills of the main food provider (MFP), long standing illness or disability limiting shopping and/or food preparation, household composition and type of shop used for food shopping. b Respondents were asked whether they smoked nowadays or had smoked at some point in the past. Responses for those who never smoked are not shown. on the death of a spouse, widowers generally find it more difficult to establish a food routine and resort to snacking on biscuits and bread (McKie et al., 2000) . Unfortunately LIDNS did not collect data on who respondents were with at each eating occasion which would have allowed a more in-depth analysis into the influence of eating alone and with others.
For materially deprived women in LIDNS, getting older resulted in a decline in diet quality. Qualitative interviews with people in early old age have identified that there is a shift towards convenience and tinned foods after disruption to the household because of death or divorce, although this was more common in men (Blane et al., 2003) . Women were seen to use the opportunity to try new foods and exercise personal preferences, which may increase variety and improve overall diet quality (Blane et al., 2003) . Our results suggest that this may well be the case for women in early old age but that as women get older, they struggle to sustain eating well because cooking and shopping become more problematic and/or appetite decreases. Consuming a wide variety of foods is often considered one of the key components of dietary adequacy (Bernstein et al., 2002) . However obtaining a balanced and nutritionally adequate diet is harder when dietary choices are limited.
Appetite influenced diet quality more for women than for men. Appetite and eating well are strongly linked to social interaction, and again, opportunities for meeting and eating with others tend to lessen with age. In addition, smoking status was a strong predictor of diet quality for women: food intakes according to smoking status suggested again that a cooked or hot meal may be substituted with sandwiches. For men, poor oral health was an important influence on diet quality, more so than other factors identified by previous research such as cooking skills, long standing illness or disability that limited shopping and/or food preparation and smoking .
Community meals, including meals delivered to the home and meals served at, for example, day centres, have the potential to contribute greatly to the nutrient intake of older people on low income who have difficulty in providing a hot main meal for themselves or have a of lack interest in food. Not only do such meals need to be affordable and healthy, but they also need to be served in the best possible environment, ideally one that encourages social engagement and stimulates appetite. Our findings highlight the usefulness of collecting supplementary data on the eating environment in dietary surveys. Future studies should ensure detailed information is included on where and with whom each meal is eaten so as to further investigate the contribution of these factors to diet quality.
It should be noted that there is no standard indicator of diet quality as methods of assessment vary greatly between studies and population groups (Foote et al., 2004) . Comparisons between studies and different population groups are often limited as a result (Bernstein et al., 2002) . Our DQI assessment was adapted and developed for the UK materially deprived older population, however, other indicators of diet quality may not be associated with the factors identified here. The DQI score is also likely to be the result of a combination of the factors identified that impact on eating habits and nutritional status of this population. Finally, no accounting for mis-reporting has been made in these analyses, although there is no reason to believe that levels of mis-reporting would differ by DQI group.
